Five studies demonstrate that the positive valence of a stimulus increases its perceived familiarity, even in the absence of prior exposure. For example, beautiful faces feel familiar. Two explanations for this effect stand out: (a) Stimulus prototypicality leads both to positivity and familiarity, and (b) positive affect is used to infer familiarity in a heuristic fashion. Studies 1 and 2 show that attractive faces feel more familiar than average ones and that prototypicality accounts for only part of this effect. In Study 3, the rated attractiveness of average faces was manipulated by contrast, and their perceived familiarity changed accordingly, although their inherent prototypicality remained the same. In Study 4, positive words felt more familiar to participants than neutral and negative words. Study 5 shows that the effect is strongest when recognition is difficult. The author concludes that both prototypicality and a warm glow heuristic are responsible for the "good-is-familiar" phenomenon.
Recognition is an essential but challenging component of daily social life. By connecting the present to the past, recognition maintains people's sense of self and enables them to follow their goals by placing their immediate experience in the context of a continuing narrative with recurrent people and places. Yet given how many stimuli people encounter on a given day, recognition is not always immediate, forcing them to rely on a number of meta-cognitive shortcuts to make inferences about prior exposure. For example, when a stimulus feels easy to process and there is no easy explanation why, people may interpret this fluency as familiarity (Jacoby & Kelley, 1987; Whittlesea & Williams, 2000 . This article proposes that people also use another source to infer familiarity, to wit, their liking for the stimulus. I propose that people often use their affective reaction to a stimulus as a cue that they have seen that stimulus before. Because stimuli that people have encountered before tend to be liked more (Zajonc, 1968) , this rule of thumb will often lead to accurate recognitions. However, the positive features of the stimulus itself (e.g., an attractive face, a positively valenced word) might make the stimulus feel familiar, even in the absence of actual prior exposure, resulting in a "goodis-familiar" phenomenon. In short, the old pickup line "Haven't we met before?" may sometimes be the good-faith result of a cognitive heuristic gone awry rather than the calculated ruse of a lounge Casanova.
A number of investigators have raised the possibility that liking a stimulus could lead to false recognition, but efforts to provide empirical support for this hypothesis have met with mixed success. For example, Gerard, Green, Hoyt, and Conolley (1973) showed that people overestimated the number of times they had been exposed to faces rated as likable, relative to average faces-but they also overestimated how often they had seen unlikable faces. Moreland and Zajonc (1982, Study 2) found that telling participants that targets were similar to them in their values and attitudes rendered these targets more familiar to participants, but they did not find a difference in estimates of prior exposure. Langlois, Roggman, and Musselman (1994) observed that merging faces made the composite face both more attractive and more familiar and that familiarity ratings of individual faces by one panel of judges correlated highly with attractiveness ratings by another panel. Finally, Baudoin, Gilibert, Sansone, and Tiberghien (2000) reported that smiling faces lead to more false alarms (Study 1) and to higher familiarity rankings for both famous and nonfamous faces (Study 2). Following these encouraging earlier findings, this article seeks to provide an unambiguous demonstration of the phenomenon and to outline the processes underlying the effect.
Possible Explanations for the Good-Is-Familiar Phenomenon
Two types of explanations can readily be put forward for the good-is-familiar phenomenon. One relies on the prototypicality of pleasant stimuli, whereas the other focuses on the positive reaction elicited by pleasant stimuli.
Prototypicality Explanations
A first class of interpretations posits that the reason attractive faces feel familiar is because they are prototypical, and prototypes feel familiar. Let us consider the two parts of this model in turn.
Attractive faces are prototypical. Langlois and Roggman (1990) demonstrated that the more faces they blended together with computer software, the more attractive the resulting aggregate became (but see Alley & Cunningham, 1991; Perrett, May, & Yoshikawa, 1994; Rhodes & Tremewan, 1996) . Langlois et al. (1994) also showed that these aggregate faces were rated as more familiar and that familiarity ratings on individual faces correlated highly with ratings of attractiveness. Langlois et al. argued that the average faces are more attractive because they are more prototypical. In fact, Halberstadt and Rhodes (2000) found that prototypicality increased liking (and familiarity) even for nonsocial stimuli such as birds, dogs, or watches. And why should people like prototypes? Meyer (1956) proposed that relating stimuli to a learned structure is pleasing. Mandler (1982 Mandler ( , 1984 posited that people like and find beautiful things that are familiar, or things that fit an existing scheme. Prototypical stimuli may thus be pleasant because they are easy to match with an existing mental image, and if they resemble an existing mental image, it is not surprising that they would elicit a sense of déjà vu.
Prototypes feel familiar. Indeed, not only are prototypes of a category liked better, but they also tend to feel more familiar than deviant examples of that category. In fact, after exposures to exemplars of a category, one can believe one has seen the prototype of the category even in the absence of any real exposure to it. One explanation for this finding is that exposure to exemplars from a category leads to the spontaneous generation of a prototype for that category (Rosch, 1978) , and the formation of that prototype can be mistaken for exposure to the prototype in terms of recognition (Bomba & Siqueland, 1983; Franks & Bransford, 1971; Solso & McCarthy, 1981; Solso & Raynis, 1979; Strauss, 1979) or liking (Gordon & Holyoak, 1983; Rhodes, Halberstadt, & Brajkovich, 2001 ).
Perceptual fluency. The common denominator that makes prototypical stimuli both attractive and familiar may be their subjective ease of processing. As I mention above, Jacoby and his colleagues (Jacoby & Kelley, 1987; Jacoby, Kelley, Brown, & Jasechko, 1989; Jacoby, Kelley, & Dywan, 1989; Jacoby & Whitehouse, 1989) have demonstrated that perceptual fluency is an important factor in familiarity judgments. Previously encountered stimuli are easier to apprehend because a representation of them has been formed. As a result, ease of processing when encountering a stimulus is interpreted as an indication of previous exposure, or familiarity, in the absence of any basis for analytical judgment, a shortcut dubbed the fluency heuristic (Jacoby & Dallas, 1981; Johnston, Dark, & Jacoby, 1985) . Note that from the beginning (Jacoby & Dallas, 1981) , the emphasis was on relative rather than absolute fluency, and in particular on the importance of unexpected fluency, a point later elaborated by Williams (2000, 2001) . Furthermore, studies have shown that perceptual fluency is also used as a cue to infer that a statement is true (Reber & Schwarz, 1999) , an argument flows well, or a problem is easy to solve (Jacoby & Kelley, 1987) . More central to this project, Reber, Winkielman, and Schwarz (1998) demonstrated that manipulating the perceptual fluency of a stimulus influenced how much that item was liked. By preceding stimuli with a matching prime, increasing the figure-ground contrast, or increasing exposure time, they found that they could increase both experienced perceptual fluency and liking. These data suggest that perceptual fluency may constitute one of the precursors of attractiveness and thus serve as the common denominator in the attractivenessfamiliarity link. In line with this thinking, Bornstein and D'Agostino (1994) have argued that the mere exposure effect was essentially a case of misattribution of perceptual fluency (see also Bornstein, 1989; Bornstein & D'Agostino, 1992) , an interpretation that has been rejected by Zajonc and his colleagues (Monahan, Murphy, & Zajonc, 2000; Zajonc, 2001) . It seems important to include stimuli in this research that have a valence that is independent of how easy they are to process (e.g., positive words) to test whether fluency is the necessary currency. I return to this issue in the General Discussion.
A consistent picture emerges: Attractive faces are more typical, and because they are closer to a prototype and possess fewer distinguishing features they are easier to process, making them feel more familiar. I now turn to the affect-based model.
Affect-Based Explanations
An alternative class of explanations leaves prototypicality out of the picture and argues instead that the false recognition of attractive stimuli is attributable to the positive affective reaction that they elicit. For example, Mackie (2000, 2001) have proposed that familiarity is inherently a positive feeling and that as a result, positive mood can sometimes be erroneously attributed to familiarity. They suggested that the recurrent finding that positive mood leads to shallower processing of persuasive arguments (e.g., Bless, Bohner, Schwarz, & Strack, 1990) can be traced to the fact that when in a good mood, people think they have encountered the arguments before and feel less of a need to scrutinize them. Note that the prototypicality of the arguments is an irrelevant dimension in this model, whereas affect is central.
In fact, mounting evidence points to the primary role played by affect in everyday cognition, as highlighted by Zajonc (1980) over 20 years ago. Because affective reactions require minimal stimulus elaboration and can occur very quickly, before any other type of judgment (Zajonc, 1998) , they may be used even in nonaffective judgments, such as face recognition, as an auxiliary source of information if fine discrimination is required (Zajonc, 1980) . The prediction that affect plays a role in higher order cognitive tasks follows from the affective primacy hypothesis. When it is not clear what dimension to use for a judgment (e.g., how positive is this ideogram?) or what information to base it on (such as a recognition task without any direct experience of subjective familiarity), individuals are likely to rely on the only thing at their disposal, their affective reaction.
Schwarz and his colleagues developed the idea that affect often serves as the basis of cognitive judgments in their feelings-asinformation model and with the "How do I feel about it?" heuristic (Schwarz, 1990; Schwarz & Clore, 1988 . They argued that affective states play an informative role in controlled inference processes, even in nonevaluative judgment tasks, if these are sufficiently complex and demanding. One's affective reaction to stimuli provides a convenient metric that is readily accessible when other types of information are unavailable or systematic processing is too costly. Schwarz (1990) originally focused his analysis on global mood states, because their diffuse nature makes them likely candidates for misattribution, but he has recently proposed that the same underlying logic should apply to other phenomenological experiences (Schwarz & Clore, 1996) . It is possible that the positive feeling elicited by a stimulus is attributed to the right stimulus but to the wrong feature of the stimulus, to wit, familiarity. The conditions listed by Schwarz for reliance on one's affective state, other than that the judgment at hand be affective in nature, echo the conditions normally put forth as leading to heuristic rather than analytical processing (Chaiken & Trope, 1999; Stanovich & West, 2000) : Little information is available, the judgment is overly complex, and time constraints and competing task demands limit the capacity that may be devoted to forming a judgment.
I argue with Zajonc and others that people's first reaction to stimuli is affective and that later judgments are often influenced by immediate affective reaction (Schwarz, 1990; Slovic, Finucane, Peters, & MacGregor, 2002) . In fact, I argue that affectiveevaluative reactions ("Do I like X?") are used to make judgments that are on the surface unconnected to affect (e.g., "Have I seen X before?"). In effect, people answer a hard question by addressing an easier one instead, a process referred to as attribute substitution by Kahneman and Frederick (2002) and assumed to underlie most of the heuristics that have been studied in the literature (e.g., Tversky & Kahneman, 1974) .
The Warm Glow Heuristic I propose to call the heuristic by which liking is taken as an indicator of prior exposure the warm glow heuristic, in reference to Titchener's (1910) introspective account of the phenomenology of recognition:
Recognition, as such, seems to be wholly a matter of the feeling. What, then, is this feeling? In experiments upon recognition it is variously reported as a glow of warmth, a sense of ownership, a feeling of intimacy, a sense of being at home, a feeling of ease, a comfortable feeling. It is a feeling in the narrower sense, pleasurable in its affective quality, diffusively organic in its sensory character [italics added]. (p. 408) If Titchener's account is accurate, and recognition is routinely experienced as a diffuse positive affective feeling, it raises the possibility that a positive reaction to a stimulus may be taken as an indicator of possible prior exposure.
It may at first glance seem that this phenomenon is the mirror image of mere exposure (Zajonc, 1968) : Instead of the familiar being liked, the liked becomes familiar. Although it is true that there are connections between the two phenomena-in particular the fact raised earlier that the warm glow heuristic may be the result of prior experience with mere exposure-one must keep in mind a crucial difference: Whereas explicit recognition or subjective familiarity are not necessary for, and in fact seem to be impediments to, the mere exposure effect (see Bornstein, 1989) , they are the output of the warm glow heuristic. Zajonc (1977, 1979) showed that exposure impacted subjective familiarity and liking independently, whereas Kunst-Winston and Zajonc's results (1980) suggested that people are better at discriminating between new stimuli and ones previously presented subliminally if they indicate which one they prefer than if they try to say which is old, which they did not do any better than chance.
Studies
The goal of this project is twofold. On the one hand, I demonstrate that there is such a thing as a robust good-is-familiar phenomenon. On the other hand, I propose two likely explanations for the phenomenon, the prototypicality interpretation and the affectbased interpretation. The thrust of the studies presented in this article is to show the insufficiency of the prototypicality interpretation. In particular, if attractive faces were familiar only by virtue of being prototypical, the following predictions should hold:
1. The relationship between attractiveness and familiarity should disappear once prototypicality is partialed out (see Halberstadt & Rhodes, 2000) .
2. Increased numbers of false alarms at high level of attractiveness should be due to lower discriminability (dЈ; see Light, Hollander, & Kayra-Stuart, 1981) .
3. If perceived attractiveness is manipulated while the inherent prototypicality of the stimulus is kept constant, one should not observe a change in subjective familiarity.
4. Stimuli that are pleasant only because of their semantic valence (e.g., positive words) should not feel more familiar.
The first four studies presented in this article test each of these four predictions in turn to determine whether a prototypicality explanation is sufficient for the good-is-familiar phenomenon. My goal is to show that empirical evidence does not support the four predictions above but instead supports the opposite predictions, which are more in line with the warm glow heuristic. Study 1 replicated the correlation between attractiveness and familiarity in pictures of college students (Langlois et al., 1994) and tests the impact of partialing out prototypicality. Study 2 extended the familiarity findings to actual recognition and addresses the discriminability question. In Study 3, I manipulated the attractiveness of moderately attractive faces by contrasting them with extreme cases to test whether that was enough to influence subjective familiarity. Study 4 investigated the phenomenon in the lexical domain and in a more controlled computer-administered setup. Using a bogus subliminal exposure paradigm, I tested whether the positive valence of words could increase subjective familiarity. Study 5 explored the boundaries of the phenomenon by manipulating the difficulty of the memory task.
Study 1: Familiarity Ratings Langlois et al. (1994) found a strong correlation between ratings of attractiveness and familiarity of faces (rs ϭ .73 for male faces and .77 for female faces, both ps Ͻ .001). Study 1 sought to replicate this finding and extend it in a variety of ways by making familiarity more concrete, partialing out prototypi-1 It may seem surprising, given the warm glow heuristic, that people who show clear preference for one stimulus do not use that positive affect to raise their recognition rates above chance. It turns out that they do, if you explicitly tap into the feeling of familiarity in recognition tasks. Bonnano and Stillings (1986) replicated the Kunst-Wilson and Zajonc (1980) procedure but added a recognition condition with the following instructions: "You probably won't recognize either shape, but try to choose the shape that initially seems most familiar, or pops out at you" (pp. 406 -407). Bonnano and Stillings observed increased liking but no recognition when they used the same instructions as Kunst-Wilson and Zajonc. However, previously seen stimuli were recognized as much as they were preferred when participants used their feeling of familiarity.
cality (Halberstadt & Rhodes, 2000) , and ruling out several alternative interpretations. The ultimate goal of Study 1 was to show that the prototypicality model is not sufficient to explain the strong correlation observed between attractiveness and familiarity.
Method
One hundred ninety-two students who had entered Princeton University at the earliest in 1996 received money or course credit for rating 80 pictures (half of each gender), taken at random from 1995 and 1996 Princeton yearbooks, on one of the following dimensions.
Attractiveness. Thirty-four participants rated the attractiveness of the pictures on a scale ranging from 0 (least attractive) to 10 (most attractive). They were told to keep in mind that these were relative judgments and that across all the pictures, they should be able to use the entire range of the scale.
Familiarity. Forty participants were led to believe that half of the pictures represented individuals who were still on campus, though specifically not from their own class, allegedly to avoid direct acquaintance. Their task was to indicate how familiar each individual seemed by rating him or her on a scale ranging from 1 (least confident I have seen this person before) to 10 (most confident that I have seen this person before). They were also reminded that they should use the whole scale.
Unfamiliarity. Eighteen participants received instructions similar to those of the familiarity condition above, except that they were asked to rate how unfamiliar the faces were, on a scale ranging from 1 (least confident I have never seen this person before) to 10 (most confident that I have never seen this person before). This was meant to test whether attractiveness would correlate with any dimension thrown at participants, just as Mandler, Nakamura, and Van Zandt (1987) found that mere exposure not only increased ratings of liking but also of brightness, just as much as of its opposite, darkness, and Downs and Shafir (1999) found that "enriched" stimuli are more likely both to be selected or rejected, depending on the framing of the question.
Smiles. To verify that any correlation could not essentially be boiled down to differences in facial expression (Baudoin et al., 2000) , 8 participants rated how much people in the pictures smiled, on the following scale: 0 (no smile), 1 (small smile), 2 (medium smile), and 3 (large smile).
Maturity and immaturity. Thirty-six participants rated the pictures from 0 (least mature) to 10 (most mature). They read: "We realize that you have little to go by, but we are interested precisely in what features look mature and which do not, so please give it your best shot." Twenty-nine participants completed the same task, except that mature was replaced by immature. These two dimensions were added to test whether increased familiarity might be part of a halo effect that makes people rate attractive others higher on a number of desirable personality characteristics (Langlois et al., 2000 ; see also Eagly, Ashmore, Makhijani, & Longo, 1991) .
Distinctiveness. Finally, 27 participants rated the distinctiveness of each of the faces on a scale ranging from 0 (Least distinctive ϭ I know plenty of people who look just like this) to 10 (Most distinctive ϭ I do not know anyone who looks like this). Distinctiveness is often used as a proxy for prototypicality because it seems to be more meaningful to respondents (Cohen & Carr, 1975; Halberstadt & Rhodes, 2000) .
Results
I computed, for each picture and type of rating, the average of scores provided, thus creating for each of the 80 stimuli a mean score of attractiveness (n ϭ 34), familiarity (n ϭ 40), unfamiliarity (n ϭ 18), maturity (n ϭ 36), immaturity (n ϭ 29), smiling (n ϭ 8), and distinctiveness (n ϭ 27). Agreement between judges, assessed through intraclass correlation coefficients (Shrout & Fleiss, 1979) , was satisfactory (␣ Ͼ .75, p Ͻ .0001), except for the ratings of immaturity (␣ ϭ Ϫ.16, ns), which were therefore not included in subsequent analyses. The correlations between these various scores, over the 80 faces, are presented in Table 1 .
First, I replicated the correlation observed by Langlois et al. (1994) with a more concrete operationalization of familiarity; ratings of familiarity and attractiveness were highly correlated (r ϭ .64, p Ͻ .001). The more attractive a face was perceived to be, the more participants indicated that they might have seen that person on campus.
Second, I found that this correlation was specific to familiarity and that participants were not just rating any enriched stimulus higher on any given scale (Downs & Shafir, 1999; Mandler et al., 1987) . If that had been the case, they would also have rated attractive faces higher on unfamiliarity. Instead, the most attractive faces were rated the least unfamiliar (r ϭ Ϫ.62, p Ͻ .001), perfectly in line with the .64 correlation reported above for familiarity. I should also have observed as strong a link with any offered dimension, such as maturity. Instead, the correlation between maturity and attractiveness (r ϭ .29), al- though statistically significant, 2 is significantly weaker than the correlation between attractiveness and familiarity (Fisher's z ϭ 2.85, p Ͻ .01). Furthermore, the two ratings seem independent, as indicated by the fact that the correlation between familiarity and attractiveness is remarkably unaffected by the partialing out of maturity.
Third, ratings of smiles enabled me to examine whether smiles were the underlying link between attractiveness and familiarity (Baudoin et al., 2000) . Although smiles did correlate with attractiveness (r ϭ .33, p Ͻ .001), they were unconnected with ratings of familiarity (r ϭ .02) or unfamiliarity (r ϭ .00). Despite my failure to choose stimuli equated on their facial expression, it seems therefore implausible that the relationship I observed was attributable to smiling.
Fourth, and most central to the purpose of this article, partialing out distinctiveness (␣ ϭ .81) did not eliminate the attractivenessfamiliarity link. As predicted by Langlois et al. (1994) , distinctiveness correlates significantly both with attractiveness (r ϭ Ϫ.64, p Ͻ .001; the most attractive faces being the least distinctive) and with familiarity (r ϭ Ϫ.55, p Ͻ .001; the most distinctive faces being the least familiar). When I partialed distinctiveness out of the familiarity-attractiveness correlation, it dropped from .64 to .45. However, central to my hypothesis, the partial correlation was still significant ( p Ͻ .001), suggesting that distinctiveness does not account for the whole effect.
Discussion
This first study provides good initial support for the warm glow hypothesis. Like Langlois et al. (1994) , I found a strong correlation between attractiveness and familiarity: The people who were rated the most attractive by one panel of judges were also the ones another panel of judges was most likely to say they had seen on campus. By adding new measures, I was able to show that this strong correlation was not just an undifferentiated response to enriched stimuli (Downs & Shafir, 1999; Mandler et al., 1987) , nor could it be explained by whether the faces in the pictures were smiling or not (Baudoin et al., 2000) .
Most important, I found that the link between attractiveness and familiarity could not be exclusively reduced to prototypicality, as has been assumed until now (e.g., Langlois et al., 1994) . Whereas prototypicality and distinctiveness are clearly related to both dimensions, I observed the correlation between attractiveness and familiarity even when I partialed out distinctiveness. This first study replicated Langlois et al.'s (1994) findings but suggests that their interpretation might be incomplete. Prototypicality at best only partially mediates the relationship between attractiveness and familiarity. I propose that the other half of the picture is that individuals use their liking for the faces.
Why did we not observe a correlation between smiles and familiarity, given Baudoin et al.'s (2000) findings that smiling faces look more familiar? Whereas these authors explicitly selected smiling and nonsmiling pictures, we just included a rating of smiles to control for our possible failure to keep facial expression constant at stimulus selection. Therefore, it is possible that the mild variations in emotional display (especially because most students smile in yearbook pictures) did not exhibit a sufficient range to elicit strong affective reactions.
Study 2: Old-New Recognition
In Study 2, I sought to replicate the "beautiful-is-familiar" effect and take it further in two significant ways. First, I wanted to see whether attractiveness could influence the actual recognition of a stimulus. Going beyond possibly vague ratings of familiarity, Study 2 investigated whether attractiveness actually increases the likelihood that an item is called "old." In contrast with Study 1, where all faces were really of strangers, Study 2 used a traditional recognition paradigm, in which a set of stimuli is first encountered and then re-presented amidst distracters for recognition. This leads to the second important contribution of Study 2. By using a traditional memory paradigm, it enables computation of false alarm and hit rates and evaluation of the impact of attractiveness on these scores. If the link between familiarity and attractiveness is entirely attributable to the prototypicality and thus lower distinctiveness of attractive faces (Light et al., 1981; Light, KayraStuart, & Hollander, 1979) , poorer discrimination should be observed as attractiveness increases. If, however, the increase in familiarity and recognition is attributable to the positive affect one experiences in reaction to a good-looking face, then attractive faces should indeed lead to more false alarms but also to more hits and thus not necessarily to a decrease in discrimination overall. I predict that at high levels of attractiveness, people should not exhibit lower discriminability but should rely instead on a lower criterion value when deciding whether they have seen a face before, presumably because the warm glow is giving them that extra nudge in the direction of familiarity. Furthermore, this new procedure eliminates the concern that participants in Study 1 were biased to think they knew attractive people just because they liked the idea of socializing with attractive people. Here the task was merely to indicate whether faces had been presented earlier in the session; the motivational story that one wishes for a more glamorous social life is thus a less likely candidate to explain the beautiful-is-familiar effect.
Another possible concern with the familiarity measure used in Study 1 is that it confounded familiarity with confidence. The familiarity scale was labeled in terms of confidence that one had seen each face before. Prior research has suggested that these two dimensions might be orthogonal (e.g., Busey, Tunnicliff, Loftus, & Loftus, 2000) . Therefore, in Study 2, I made sure I captured both dimensions independently by using two different ratings.
2 Whereas all the other correlations were observed to a similar degree for male and female pictures, the attractiveness-maturity link varied by gender: It was positive for male faces (r ϭ.48, p Ͻ .005) but nonexistent for female faces (r ϭ .002). This is at first blush surprising, given that prior research has found that immature female faces tend to look more attractive to both male and female raters (e.g., Cunningham, 1986) . The most likely interpretation for this departure from published findings is that immaturity is attractive when it is manipulated implicitly through neonate features (large eyes, smooth skin, etc.), but that this technical, biological understanding of maturity is to a large extent independent from the lay, psychological understanding of maturity (a mix of self-control, reliability, experience and worldliness) that our participants were most likely responding to. It appears that this understanding of maturity as desirable correlates positively with attractiveness in men and not at all in women.
Method
Participants. Fifty undergraduates (26 men, 22 women, 2 undeclared) took part in this study for course credit.
Materials. I ranked the 80 faces that I used in Study 1 by attractiveness. Taking every other face, I created two sets of 40 faces equivalent in attractiveness. I then swapped some faces that were equivalent in attractiveness from one set to the other so that each set was composed of 20 male faces and 20 female faces of overall equivalent attractiveness (Ms ϭ 5.13 and 5.06), t(78) ϭ 0.3, ns.
The learning set consisted of one of the 40-picture sets presented in random order, 20 per page, with an empty box under each. Participants were asked to indicate quickly whether the person in each picture was male or female, an easy task shown to lead to shallow processing and therefore to poor memory performance (Bower & Karlin, 1974) .
The test set was made up of all 80 pictures, presented in random order (different from the learning set). Participants indicated whether they believed they had seen the pictures during the gender-rating task by circling old or new and indicating their confidence on a 10-point scale. They were reminded that they should use the whole scale and that they had seen half of the pictures previously so should not be too conservative in their judgments. Finally, they were instructed to use their feeling of familiarity if unsure.
Procedure. When participants arrived in the laboratory, they were asked to indicate the gender of the faces in the learning set as soon as they had completed a consent form. Then the set was collected, and participants engaged in an unrelated task for approximately 25 min, at which point they were unexpectedly tested on their recollection of the learning set in the form of the test set.
Results
Recognition. For each of the 80 pictures, I computed the proportion of participants who recognized the picture as old. For the 40 pictures in the learning phase, this was the accurate response (a hit in signal detection terms), whereas for the 40 new pictures this corresponded to a false recollection (a false alarm). I was interested in the impact of attractiveness on this probability, beyond the impact of actual presentation. To this end, as before, I used picture as my unit of analysis and conducted a linear regression analysis on this recognition probability, using as predictors the attractiveness of the picture (using the ratings from Study 1, standardized) and a dummy variable corresponding to whether the picture was old or new. I originally included an interaction term in the regression equation but found that it was not significant, t(76) ϭ 0.1, ns, and that dropping it did not affect the R 2 value at all (Aiken & West, 1991) . The final equation regression was highly significant, F(2, 77) ϭ 37.9, p Ͻ .001, and accounted for nearly half of the variance (R 2 ϭ .496). It took the form P ϭ .31 ϩ .30 O/N ϩ .04 A, where P is the proportion of participants who called a picture old, O/N refers to whether the picture is old (1) or new (0), and A to the standardized attractiveness score. Figure 1 captures this pattern.
Signal detection analysis. I computed signal detection statistics (Tanner & Swets, 1954) for each participant on the basis of their hit and false alarm rates. The average separation parameter (dЈ) was not lower for the 40 most attractive faces (M ϭ 0.78, SD ϭ 0.41) than it was for the 40 least attractive faces (M ϭ 0.72, SD ϭ 0.42), t(49) ϭ 0.8, ns, suggesting that respondents were not confusing attractive faces more than less attractive ones. Instead, the difference in recognition can most likely be accounted for in terms of different thresholds: The average criterion (relative to the intersection of old and new distributions; see Snodgrass & Corwin, 1988) Confidence ratings. Participants also indicated how confident they were about their response. This enabled us to test whether the correlation observed in Study 1 was attributable to the confounding of confidence and familiarity in the wording of the question. Contrary to this interpretation, attractiveness did not increase confidence and, if anything, decreased it (r overall ϭ Ϫ.22, p Ͻ .055; r hits ϭ Ϫ.16; r false alarms ϭ Ϫ.16; r misses ϭ Ϫ.24; and r correct rejections ϭϪ.24, all ns).
Discussion
As predicted, the more attractive a face is, the more likely it is to be recognized as "old," independent of its actual old-new status. Note that the parallel lines in Figure 1 , reflecting the nonsignificance of the interaction, suggest that attractive faces are no more or less memorable than less attractive ones. The prototypicality hypothesis predicts that the two lines should get closer at higher levels of attractiveness because participants should be less able to discriminate between old and new attractive faces (Light et al., 1979 (Light et al., , 1981 . Instead, participants seemed just as good at recognizing attractive faces as they were with less attractive faces. This is confirmed by the signal detection analysis, which suggests that higher levels of attractiveness do not yield lower discriminability but instead lead participants to rely on a lower criterion to decide that they have seen a face before. This, I argue, is because the elicited positive affect provides the added sense of familiarity that lowers that threshold.
Thus, Study 2 provides additional evidence against a strict prototypicality interpretation of the attractiveness-familiarity link. I did not observe the lower discriminability of attractive faces to be expected if their main feature was their greater prototypicality and lower distinctiveness. In conjunction with the finding in Study 1 that distinctiveness alone could not account for the link between familiarity and attractiveness, these results suggest that another route from attractiveness to subjective familiarity exists, one that does not necessarily involve prototypicality.
Furthermore, the confidence data indicate that attractiveness is not necessarily associated with any positive dimension. The more attractive a face was, the less confident participants were of its old-new status, independent of its actual status. This finding confirms that the results of Study 1 cannot be explained by the fact that the familiarity measure was confounded with a measure of confidence. When the two dimensions were disentangled, attractiveness impacted recognizability positively, whereas it impacted confidence negatively, and weakly at that.
Study 3: Manipulating Attractiveness by Contrast
Instead of relying on the preexisting attractiveness of available stimuli and thus suffering from a potential ontological confound with prototypicality, in Study 3 I manipulated liking independently of the features of the stimuli and predicted that this would impact subjective familiarity. I manipulated the attractiveness of moderately attractive faces by contrasting them with either unattractive or very attractive faces (Wedell, Parducci, & Geiselman, 1987) . Because the exact same pictures were used in both conditions, any difference in familiarity cannot be attributed to the inherent prototypicality of the faces.
Method
Participants. Forty-six Princeton University students took part in this study for credit.
Materials and procedure. Using the ratings provided in Study 1, I divided the 80 stimulus faces used in that study into the 20 most attractive (henceforth attractive), the 20 least attractive (unattractive), and 40 in the middle (average). The 40 average faces were further divided into two groups of equivalent attractiveness by interspersing faces at random.
Twenty-seven participants (12 men, 15 women) completed a first version of the study in which all three sets (the two average sets and the manipulation set) were rated on attractiveness. This condition was included to verify the effectiveness of the contrast manipulation (Wedell et al., 1987) . They saw an average set, then either the attractive or the unattractive set, and then the other average set. Average sets were counterbalanced across participants. Participants in this condition rated all pictures on attractiveness on a 10-point scale, with the same instructions as in Study 1.
Another 28 participants (20 men, 8 women) completed the main part of the study. As in Study 1, they were told that some of the faces were of students who were still on campus. They rated on a 10-point scale the familiarity of each face in one of the two average sets, then attractiveness for one of the extreme sets (attractive or unattractive), then familiarity again for the other average set. Again, the average sets were counterbalanced across participants.
My prediction in this study was the following: After rating the unattractive faces, the average faces should look more attractive and as a consequence should also look more familiar. By giving a set of 20 average faces before the manipulation and another 20 at the test phase (after the manipulation), I hoped to be able to control somewhat for individual preferences and response styles. I counterbalanced the 20 average faces used at the base rate and at the test phase.
Results
I averaged ratings within each of the three blocks and used these ratings in my analysis.
Preliminary analysis: Attractiveness ratings. As a check on the contrast manipulation, I first analyzed the data provided by the participants who were only asked to rate the attractiveness of average-looking faces before and after seeing attractive or unattractive faces. As would be expected, attractive faces were rated significantly higher (M ϭ 5.5) than unattractive faces (M ϭ 3.8), t(25) ϭ 4.9, p Ͻ .001. Furthermore, the contrast manipulation was effective: Average faces were rated higher when seen after unattractive faces (M ϭ 5.3) than when seen after attractive faces (M ϭ 4.3), t(25) ϭ 2.8, p ϭ .01. The average faces rated before the manipulation received virtually identical ratings (Ms ϭ 5.19 and 5.17). My contrast manipulation successfully impacted the attractiveness ratings of moderately attractive faces.
Main analysis: Familiarity ratings. Again, as a manipulation check I first made sure that the attractive faces used in the manipulation were rated more attractive (M ϭ 5.7) than the unattractive faces (M ϭ 3.6), t(26) ϭ 6.5, p Ͻ .001. Then I conducted an Order ϫ Attractiveness analysis of covariance on the familiarity ratings of the third block, using the ratings of familiarity of the first block as a covariate. The covariate was significant, F(1, 23) ϭ 187.2, p Ͻ .001, reflecting individual differences in rating of the average faces. Furthermore, as predicted, participants rated the faces as more familiar after unattractive faces (adjusted M ϭ 3.3) than after attractive faces (adjusted M ϭ 2.8), F(1, 23) ϭ 4.8, p Ͻ .05. Another way to look at the effect is to compute the difference between the test average block and the base-rate average block. An Attractiveness ϫ Order analysis of variance (ANOVA) on this difference score yielded the predicted main effect for attractiveness, F(1, 24) ϭ 5.8, p Ͻ .05, with an increase in familiarity after unattractive faces (M ϭ 0.33), and a decrease after attractive faces (M ϭ Ϫ0.15).
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Discussion
Study 3 provides the first direct evidence for a link between attractiveness and familiarity independent of inherent prototypicality. The same average faces came to be seen as more or less familiar depending on whether they were preceded by attractive or unattractive faces. I demonstrated that this contrast manipulation had a strong impact on the perceived attractiveness of my stimuli, and therefore a straightforward interpretation for these results is that contrast led to increased liking and, as a consequence of the warm glow heuristic, to an increased feeling of familiarity. The affective reaction elicited by the pictures was taken as evidence of familiarity by the participants, who were unaware that their affective reaction was in large part determined by the context in which they saw the average faces.
Study 4: Subliminal Perception and Valenced Words
The first two studies demonstrated the need to go beyond a pure prototypicality model to explain the link between attractiveness and perceived familiarity. Study 3 demonstrated that the link remains even when prototypicality is held constant and attractiveness is manipulated by contrasting average stimuli with extreme stimuli taken at either end of the valence range. This supports my hypothesis that there exists a warm glow heuristic by which positive affect is used as an indicator of familiarity in the absence of other cues. Until now, however, I have limited positive affect to aesthetic pleasure, and to be able to claim that the effect goes beyond reactions to beauty I would need to provide a different manipulation of positive affect. I proposed the existence of the warm glow heuristic on the basis of the predicate that there exists not only a beautiful-is-familiar effect but also a more general good-is-familiar bias. Study 4 proposed to extend the range of the investigation and to demonstrate the role of the warm glow heuristic with a new type of stimulus. Whereas the prototypicality hypothesis has been mainly studied in the context of facial attractiveness (Langlois et al., 1994) and, by extension, of the prototypicality of simple category exemplars (Halberstadt & Rhodes, 2000) , the warm glow heuristic can be applied to other types of positive affect, not just visual but also lexical (see also GarciaMarques & Mackie, 2000 . Positive words, for example, should seem more familiar than neutral or negative words, even if there is no reason to believe that positive words are more prototypical.
Participants in Study 4 were led to believe that they had seen some words during a bogus subliminal exposure session and were asked to guess which they had seen from a number of test words by relying on experienced familiarity. Thus, as in Studies 1 and 3, participants thought that they had had exposure to some of the stimuli whereas they were in reality all new, and any recognition would be a false alarm. This was done once again to tap into participants' subjective familiarity and to license their expression of familiarity for items that they did not explicitly recognize as old. Furthermore, by using a fully computerized version of this study, I was able to randomize stimuli individually for each participant as well as measure the latency in making recognition judgments.
Method
Participants. Thirty-five undergraduate students participated in this study for course credit.
Materials. I selected words from a list used by Kitayama (1991) and added some, to have 20 positive (e.g., charm, glory), 20 neutral (e.g., stamp, track) and 20 negative (e.g., ugly, crime) words. Two words, which differed in length and frequency from the remaining 58, had to be dropped from the analysis. 4 All the remaining words had fewer than seven letters and ranged in frequency from 8 to 66 appearances per million words in Kučera and Francis' (1967) corpus. To get a sense of what that means, consider that less than 4% of words in the corpus appear more than 66 times, but they account for 74% of the corpus; in contrast, over 80% of the words appear less than 8 times, but they constitute less than 10% of the corpus. It is important to note that frequency did not differ by valence, F(2, 55) ϭ 1.5, ns. To make sure these 35-year-old ratings still had some validity, I correlated them with their frequency of occurrence in an Internet search 5 and found that the two correlated reliably (r N ϭ 58 ϭ .37, p Ͻ .005). Using these words, I then created a program to deliver the cover story and then administer both the bogus subliminal exposure phase and the test phase.
Procedure. Under the guise of a memory study for subliminally perceived stimuli, participants first watched the screen for 30 s while a fixation X in the middle of the screen alternated with strings of X or & (allegedly masks following actual words) flashing at random locations on the screen. After a practice trial, participants were presented with 60 words, in different random order for each participant, and indicated by pressing one of two labeled keys on the computer keyboard whether they thought they might have seen the word (Yes) or not (No). The instructions insisted that they had indeed seen half of the words and that although they would obviously not be able to recognize any of the words with confidence "since they were presented below the threshold of conscious perception," they should identify roughly half the words, taking their best guess and using their general sense of familiarity when reading the words to guide their response.
Results
Manipulation check. Four judges rated the valence of the 58 valid words, presented in random order, on a scale from -5 to ϩ5. I averaged these ratings across judges, yielding three nonoverlapping ranges in the expected order: negative (Ϫ4.75, Ϫ2.00), neutral (Ϫ0.75, 1.75), and positive (2.75, 4.50). The difference between the means of the three groups was highly significant, F(2, 55) Ͼ 484, p Ͻ .001.
Main analysis. I computed, for each of the 58 words, the proportion of participants who called a word "old" (overall M ϭ .47, SD ϭ .10). As predicted, positive words were more likely to be erroneously recognized (M ϭ .52, SD ϭ .12) than either neutral words (M ϭ .45, SD ϭ .09) or negative words (M ϭ .44, SD ϭ .09), F(2, 55)ϭ3.2, p Ͻ .05. When I predicted the proportion of old by valence (coded as a linear contrast), controlling for frequency using linear regression, I found that the linear contrast was a marginally significant predictor, t(55) ϭ 1.98, p ϭ .053, whereas frequency was not, t(55) ϭ 1.3, ns.
6 Note also that the correlation between the proportion of old for each word and its valence as rated by the four judges was r ϭ .28 ( p Ͻ .05).
Reaction times. I also recorded how long it took participants to rate each word as old or new. I computed the average reaction time across subjects for each word, and found no difference based on valence (F Ͻ 1, even when the reaction times were log transformed) with participants overall taking a little over a second to respond (M ϭ 1,116 ms, SD ϭ 163). Furthermore, average reaction time did not correlate with the proportion of participants calling the word "old" (r n ϭ 60 ϭ .05, ns). This casts doubt on the possibility that liked stimuli appear more familiar because they are attended to longer.
Participants were more likely to believe they had been exposed subliminally to positive words than either neutral or negative words. This demonstrates the use of the warm glow heuristic beyond the beautiful-is-familiar effect and as part of a more general good-is-familiar effect. Positive words elicit a positive affective reaction, and this positive affect, in the absence of any other cue, is taken as an indication of subjective familiarity. Consequently, a word that elicits a positive reaction is more likely to be called "old." Study 4 extends the scope of my investigation away from attractive faces to positive stimuli more generally. The fact that I obtained an effect akin to the one observed in Studies 1-3 with nonface stimuli provides further evidence that what is distinctive about attractive faces need not be their prototypicality but instead their capacity to elicit positive affect in their viewer.
It is worth noting that participants in Study 4 had very little to go on when trying to make recognition judgments, because all words were in reality new, and the only familiarity they allegedly should have experienced came from a somewhat disconcerting bogus subliminal session. Under such unfavorable conditions, individuals might be particularly likely to abandon the earnest and systematic use of effortful scheme-matching strategies and rely instead on such things as the warm glow heuristic (Schwarz, 1990; Schwarz & Clore, 1988) . Under more favorable conditions, it would be expected that people would rely less on the warm glow heuristic for previously encountered stimuli than on their actual recollection of these stimuli. This possible moderating role of task difficulty was explored in the next study.
Study 5: When Recognition Is Easy
Whereas Study 1 showed the beautiful-is-familiar effect in the case where all faces were really new, Study 2 showed that even in an actual recognition task, the likelihood that a given stimulus yields a hit or a false alarm was influenced by its attractiveness. However, even in Study 2, we made it relatively hard for participants to rely on their actual memories: (a) Participants were just asked to indicate whether each face was male or female at learning, a manipulation known to yield shallow encoding (Bower & Karlin, 1974) ; (b) they never knew they would be tested for memory later; and (c) they were distracted with a number of filler tasks in the 20-min delay between learning and testing. In this context, it is impressive that on average 65% of their responses were correct. I wondered whether participants rely on attractiveness only in such challenging conditions, under uncertainty, to use the term familiar in the heuristic literature, and whether the effect would disappear as they had better recollection of the stimuli. This moderation effect of task difficulty has been suggested by existing research. Baudoin et al. (2000) showed a reliance on smiles only when the judgment required becomes finer than is possible with the information readily available: In their data, the smile effect is apparent only for the recognition of nonfamous faces or for fine-tuned judgments of familiarity. It seems that in the conditions where systematic processing is not enough, the heuristic is called for. This is reminiscent of Zajonc's (1980) suggestion that when fine discrimination is needed, affect can be recruited as an auxiliary source of information (p. 169). Furthermore, Light et al. (1979 Light et al. ( , 1981 found that typical faces led to both more hits and false alarms under unfavorable conditions (e.g., short exposure at learning), whereas they led to fewer hits and more false alarms under more favorable conditions, a pattern that they acknowledged being at a loss to explain. One reason for this pattern may be that participants were relying on the warm glow heuristic in the unfavorable conditions. Study 5 endeavors to show that reliance on attractiveness decreases as it becomes easier to recognize stimuli.
Method
Participants. Fifty Stanford University undergraduates were approached on campus and asked to rate the 80 faces used in Studies 1 and 2 on the same attractiveness scale. Fifty-nine Stanford undergraduates came to the laboratory in exchange for partial course credit to take part in the memory part of this study.
Procedure. The procedure was similar to that of Study 2, with the exception that a manipulation of depth of encoding was introduced. Three conditions were created to generate increasing levels of ease and accuracy. Condition 1 (Delay ϩ No Warning) replicated exactly the procedure of Study 2. In Condition 2 (Delay ϩ Warning), instead of rating gender, participants were told when they first saw the faces that they would be asked to remember them later and that they should pay particular attention to features. Finally, in Condition 3 (No Delay ϩ Warning), the procedure was the same as the latter, except that the 25-min filler was eliminated altogether, and participants received the memory task immediately after studying the faces.
Results
Manipulation checks. The mean ratings of attractiveness collected with 50 participants at Stanford correlated at .84 ( p Ͻ .001), with the ratings used in Studies 1-3 and collected at Princeton with 34 participants. Furthermore, the depth of encoding manipulation was successful in increasing the accuracy of the participants, because it climbed from an average of 65% (as in Study 2) in Condition 1 to 72% in Condition 2 and finally to 79% in Condition 3, F(2, 55) ϭ 10.7, p Ͻ .001.
Main analysis. To facilitate intergroup comparisons, I used participant as the unit of analysis. I computed a binary logistic regression equation for each participant predicting whether a picture was called "new" or "old" (coded 0/1) with that picture's real new-old status (coded Ϫ1/ϩ1), the standardized attractiveness of the picture, and the product of these two variables capturing the interaction term. The coefficients from these binary logistic regressions were then entered as individual scores in a regular ANOVA. (The parameter covariance matrix could not be computed for 1 participant in Condition 3 who achieved perfect accuracy and who therefore could not be included in this analysis.)
As is apparent in Table 2 , the effect of the picture's actual status was significant overall, F(1, 57) ϭ 32.4, p Ͻ .001, but did not differ by condition, F(2, 55) ϭ 1.2, ns. Likewise, the effect of attractiveness was significant overall, F(1, 57) ϭ 4.1, p Ͻ .05, but it did not differ by condition, F(2, 55) ϭ 0.5, ns. The interaction coefficient was not significantly different from zero overall, F(1, 57) Ͻ 0.01, ns, but showed the predicted significant linear trend from Conditions 1-3, F(1, 55) ϭ 4.4, p Ͻ .05. In particular, although the average interaction coefficient did not differ significantly from zero in Conditions 1 and 2, it did in Condition 3, t(17) ϭ 2.4, p Ͻ .05. To illustrate this pattern, note that although the correlation between standardized attractiveness and likelihood of being called "old" was .12 for new faces and .26 for old faces in Condition 1, it was .26 for new faces and .08 for old faces in Condition 3.
Discussion
Study 5 explored the conditions under which the beautiful-isfamiliar phenomenon is most likely to be observed, replicating the effect under the challenging conditions of earlier studies. However, when it was easy for participants to remember the faces because they had been instructed to remember them and they did not have time to forget them (Condition 3), the effect was much weaker. Even in this easy condition, the effect was still observable among distractors, as one would predict, resulting in a significant interaction in that condition between attractiveness and actual old-new status. These results demonstrate that people are most likely to rely on the warm glow heuristic under conditions of uncertainty. I return to this issue below.
General Discussion
This project presents a systematic investigation of the fact that liking can lead to familiarity. I contrasted two explanations for the fact that liked stimuli, and attractive faces in particular, tend to feel more familiar than more neutral stimuli, a phenomenon I termed the beautiful-is-familiar effect. Although I embraced the generally accepted notion that attractive stimuli seem more familiar by virtue of being prototypical, I argued that this only accounted for part of the effect. Instead, I proposed that people also possess the warm glow heuristic, by which familiarity is assessed on the basis of positive affect. In the absence of other information, people answer the question "Have I seen X before?" by asking themselves "Do I like X?"-a classic case of the attribute substitution that is assumed to underlie much heuristic use (Kahneman & Frederick, 2002) . I presented five studies to demonstrate this point. Studies 1 and 2 showed that a simple prototypicality account was insufficient to account for the entire beautiful-is-familiar effect. In Study 3, I showed that faces could be made more familiar by manipulating their attractiveness by contrast while their features remained the same. I then switched to word stimuli in Study 4, which enabled me to have more experimental control as well as to show the warm glow heuristic at work in a more general good-is-familiar effect, of which the beautiful-is-familiar effect would be just one example: Positive words seemed more familiar to participants than neutral or negative words. In Study 5, I showed that the beautifulis-familiar phenomenon is most likely to occur when people lack a clear recollection of the stimuli under study. Overall, these five studies provide a good starting point for the study of the warm glow heuristic. Below I review some of the questions left open by these studies that future research should address.
When Do People Use the Warm Glow Heuristic?
Like other heuristics, the warm glow heuristic should be most useful when other information or modes of knowledge are unavailable. It should be unnecessary when people can rely on overlearned schemas (e.g., one's mother's face) or specific episodic memories ("this is the blonde guy with glasses I talked to the last time I came into this store"). In fact, in these situations of relative certainty, it would most likely be overridden by other factors. But in the confusing world of social interaction, people often face much harder recognition tasks. For example, they need to recognize others quickly after very brief exposures ("did we already get introduced?"), out of context (a school acquaintance in a nightclub), or among a vast array of distractors (a face in a crowd). In such situations, where memory traces themselves might be insufficient to make a quick and precise memory judgment, affective reactions can be called in for assistance. If a face "feels right"; if there is something pleasant about it; in short, if people like it, then they are more likely to assume they have seen it before. In the absence of such a positive reaction, they are left with little basis for judgment and are more likely to think this is their first encounter.
People may thus rely on the warm glow heuristic most when they do not have much to go by. In Study 5, when it was easy to recognize the old faces, participants did not show much influence of attractiveness. Only with the new faces that elicited no easy recognition or in the conditions where recognition was more challenging did attractiveness seem to play a role. In this respect, the warm glow heuristic does not differ from other heuristics, which come in handy mostly under uncertainty, that is, when information or cognitive resources are insufficient to compute an answer head on and a shortcut is more efficient. Kahneman (2000) recently stated explicitly that he and Tversky had always thought of heuristics in the framework of a dual-process theory (Chaiken & Trope, 1999 ; see also Stanovich & West, 2000) .
Although attractiveness can provide that extra nudge toward a feeling of familiarity or lower the threshold for recognition (as in Study 2), it is important to keep in mind that it is only one among a host of other factors that go into the recognition equation. In Study 2, for example, where participants could rely on their actual memory of the faces, attractiveness only explains an additional 4.1% of the variance above the 45.5% already accounted for by old-new status. Even when attractiveness was the only thing they could rely on (as in Study 1), it still accounted for only a little more than 40% of the variance. Thus, although I would like to claim that the warm glow heuristic warrants study because of its intriguing nature and its theoretical significance, it is evident that it is one of many factors in people's daily recognition judgments.
Perceptual Fluency
As I describe in the introduction, one possible common denominator for attractiveness and familiarity is perceptual fluency (Jacoby & Dallas, 1981) . Perceptual fluency is most likely involved in the prototypicality-related component of the beautiful-isfamiliar effect, in that prototypes may be easier to process, yielding both high attractiveness and high familiarity judgments. But the affect-based component of the phenomenon, the warm glow heuristic, is less likely to involve perceptual fluency. In Study 4, for example, the more positive a word was, the more often it was falsely recognized. To interpret this effect in terms of perceptual fluency, one would have to assume that positive words are more fluent than neutral negative words. The research available on this issue (e.g., Pratto & John, 1991) provides more support for the opposite view, dubbed automatic vigilance, suggesting that negative stimuli have the potential to grab people's attention more than any others and thus, one would surmise, are processed more fluently. If fluency were driving the effect of Study 4, one would therefore predict that negative words would feel more familiar; instead, and in line with the warm glow heuristic, positive words felt most familiar to the respondents. Therefore, although it is possible to interpret the effects observed in Studies 1-3 in terms of perceptual fluency, it is more difficult to do so in Study 4. This suggests that although fluency is undoubtedly a factor in many recognition tasks and can feed into the warm glow heuristic when it leads to aesthetic pleasure, it is not necessary for the warm glow to occur, as was illustrated in the case of semantic valence.
Are Unpleasant Stimuli Unfamiliar?
Up until this point I have assumed that the warm glow heuristic would yield a linear pattern, such that just as pleasant stimuli feel more familiar than neutral stimuli, neutral stimuli in turn should feel more familiar than unpleasant stimuli. This is the pattern that I tested by using linear regression models in Studies 1, 2, and 5 and by fitting a linear contrast in Study 4. In all of these studies, a linear model seemed to fit the data satisfactorily. The pattern of means in Study 4, however, where the positive words seem to differ from the negative or neutral words, which were not that different from one another, suggests that an asymmetric model may be as viable. Indeed, if one substitutes the contrast weights (Ϫ1, Ϫ1, ϩ2) to the linear contrast (Ϫ1, 0, ϩ1) in the regression presented above, one finds that this new contrast is also a significant predictor, t(55) ϭ 2.3, p ϭ .03. Despite the slightly higher degree of significance of this latter predictor, it is difficult to claim that the model fits the data much better: Whereas the linear model predicts 11% of the variance, the asymmetric model predicts 13% of the variance.
Titchener (1910) assumed a linear relationship between recognition and affect, such that lack of recognition is experienced as strangeness, an "uneasy restlessness, distinctly unpleasant" (p. 410). More recently, Berlyne's (1971) arousal interpretation of the exposure effect posited that novel stimuli may be unpleasant when they elicit excessive arousal in an organism. For the purposes of this discussion, it would follow that in the same way that liking might lead to more familiarity, disliking should lead to less familiarity. However, in recent years it has become increasingly apparent that it may be simplistic to think of positive and negative affect as two ends of a spectrum; instead, the two may fluctuate independently and essentially represent two orthogonal dimensions (Cacioppo & Berntson, 1994) . It follows from this view that a heuristic based on positive affect need not be connected with negative affect. In support of the unique status of positive affect in familiarity, Monahan et al. (2000) showed that viewing previously seen stimuli could increase one's mood, but they never claimed that viewing new stimuli should lower one's mood.
I reanalyzed Studies 1-3 to test how much they support this asymmetric model. In Study 1, the correlation between familiarity and attractiveness (r overall ϭ .64) is larger in the top half of the attractiveness distribution (r ϭ .50, p Ͻ .001) than in the lower half (r ϭ .25, p Ͼ .10), as would be predicted by the asymmetric model, but this difference is not significant (z ϭ 1.26, p ϭ .2). In Study 2, the slope for attractiveness was actually slightly steeper when pictures ranged from least attractive to average (for the bottom 40, b ϭ .08, p Ͼ .10) than when they ranged from average to most attractive (for the top 40, b ϭ .02, p Ͼ .5), a pattern that does not fit the asymmetric model. The results of Study 3 do fit the asymmetric model if one considers that when average faces are made more attractive by contrast, they are rated higher than at baseline (difference M ϭ 0.33, which is significantly different from 0), t(12) ϭ 3.1, p Ͻ .01, whereas when they are made less attractive they pretty much stay at baseline (difference M ϭ Ϫ0.15, which does not differ significantly from 0), t(14) ϭ .7, ns. Also, as I mention above, the results of Study 4 fit an asymmetric pattern as well as they fit a linear pattern.
Although the results of Studies 1, 3, and 4 seem to fit an asymmetric pattern, they were not designed to test this pattern against a simpler, linear model and therefore lack the necessary power (e.g., for the z test in Study 1) to tease the two apart. In the interests of parsimony, it seems more reasonable at this point to assume that the warm glow heuristic applies similarly across the whole spectrum of valence, yielding a linear pattern, but future research should investigate the possibility that it may be essentially based on positive affect, which would yield the asymmetric pattern.
Why Should People Possess the Warm Glow Heuristic?
Things that people are familiar with tend to be liked. From an evolutionary point of view, it makes sense that such a heuristic would be selected for, because the things people would see most of the time and survive would be harmless and even possibly conducive to survival (for an evolutionary take on exposure effects, see Bornstein, 1989) . Thus, familiarity would be associated with approach, whereas unfamiliarity would be associated with fear and avoidance. With time, these basic behavioral responses would become attitudes, and people would associate familiarity with things they like, unfamiliarity with things they dislike (Mandler, 1984) . Titchener (1910) imagined such an origin for the warmth of the feeling of familiarity:
We may suppose that it is a weakened survival of the emotion of relief, of fear unfulfilled. . . . The bodily attitude which expresses recognition is, on this view, still the attitude of relief from tension, of ease and confidence. (p. 408) Zajonc (2001) recently interpreted the mere exposure effect as a pairing through repetition of a stimulus with positive consequences, to wit, the absence of negative consequences. For both Titchener and Zajonc, the familiar is liked because people know it doesn't bite: What doesn't kill us is liked better the second time.
Studies of relationship formation show how proximity and similarity are large determinants of both friendships and romantic relationships (Berscheid, 1998) . Both features are highly predictive of familiarity, so liking is again associated with prior exposure. Another factor is people's rosy perception of their life experience. People tend to think that a majority of elements in their life are positive (Kanouse & Hanson, 1972) and that their experiences, outcomes and expectations are superior (Taylor & Armor, 1996) , so pleasant stimuli may seem representative (Kahneman & Tversky, 1972) of the type of experience that one would have encountered. If I believe that most of the people I know are good-looking, I am more likely to recognize a beautiful face than I am to recognize a plain one. At a more basic level, repeated subliminal exposure to a stimulus is enough to increase liking of that stimulus (Zajonc, 1968 (Zajonc, , 1998 (Zajonc, , 2001 , to elicit a response of the facial muscles associated with smiling (Harmon-Jones & Allen, 2001), and to elevate mood in general (Monahan et al., 2000) . After experiencing this effect enough times, it is possible that perceivers develop an implicit association between liking a stimulus and prior exposure to it.
The Warm Glow Heuristic in Neurological Context
Neurologists have reported numerous intriguing cases of disjunction between recognition and familiarity that can help illuminate the warm glow heuristic. The processing of faces seems to hold a particular place in the human brain, as demonstrated by revealing lesion studies (Feinberg, 2001) . Patients suffering from prosopognosia, for example, recognize objects in general but have difficulty assigning proper identity to faces. They know a face when they see one but do not know whose face it is. In contrast, patients suffering from Capgras syndrome (Capgras & ReboulLachaux, 1923) recognize who the person in front of them should be but lack the feeling of familiarity that normally accompanies encountering a known face. As a result, patients often come to believe quite earnestly that their spouse or relative have been replaced by doubles, a distressing case of delusional misidentification. One proposed explanation for the Capgras syndrome (Alexander, Stuss, & Benson, 1979) is that it results from a lesion of the connections between the temporal lobe, involved in memory, and the limbic system, involved in emotion, pain, pleasure, and motivation. Ellis and Young (1990) proposed that two routes exist to visual facial recognition. On the one hand, the central route involves explicit recognition of facial identity by matching the face with a stored memory. When this route is damaged, patients suffer from prosopognosia. On the other hand, the dorsal route involves the emotional significance of the faces, and connects the visual areas with the limbic system. Damage here is dealt with through the development of the Capgras delusion.
The reliance on the limbic system in face recognition circles back to Zajonc's (1980) proposition that face recognition might be based on preferenda (the features of a stimulus that determine affective reaction) and highlights the deeply rooted connections between the neurological structures leading to familiarity and those involved in positive affective reactions. Maybe the Capgras syndrome represents an extreme breakdown of the warm glow heuristic following a lesion to the affective system. People normally do not need positive affect to assist in the recognition of overlearned faces such as one's spouse or friend. However, positive affect is always there in the background, and its absence seems so uncanny to patients that assuming the loved one was replaced by a double becomes a more credible alternative. This hypothesis is of course highly speculative, but the study of patient populations suffering from memory or affective disorders might help cast new light on the study of the warm glow heuristic.
Conclusion
This article contributes to a growing literature on the role of affect in basic mental processes. The warm glow heuristic is part of the vast repertoire of cognitive tools that enables people to make sense and organize their social world, especially when they have limited cognitive resources or information at their disposal. To be sure, as with any heuristic, it can lead to errors, but it should also help when all else fails. Many questions remain, but this first foray into the aesthetics of recognition gives important insights into the informative role of beauty in everyday life.
